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Abstract
We discuss the assessment and differential diagnoses of a young adult Hungarian man presenting with a one-year history of progressive symmetric amyotrophic lateral sclerosis (ALS)-like syndrome involving all limbs, tremor of the arms and cerebellar atrophy. A history of subtle sporting difficulty and mild bilateral hand tremor was reported in early adolescence. This remained essentially unchanged for 20 years with no limitation of full independent functioning or academic achievement to university level. Examination at current presentation revealed florid fasciculations, predominantly proximal muscle weakness and atrophy particularly affecting triceps muscles, brisk reflexes, a coarse postural and action tremor of the arms with touch sensitive myoclonus, and a wide-based waddling gait. MRI of brain and spinal cord displayed isolated cerebellar atrophy.
Formal neuropsychometric testing revealed deficits in attention, processing speed and memory.
Needle EMG demonstrated widespread chronic denervation whilst nerve conduction studies 
Case History
A 35-year-old right-handed Hungarian man presented with one year's history of progressive weakness in all four limbs and tremor of the arms. He had particular difficulties walking, climbing stairs and lifting objects above the head, in addition to writing which had deteriorated considerably owing to the tremor. Mild slurring of speech had recently emerged when tired. After sustaining several falls, he began using a stick when walking outdoors six months prior to presentation. 3 stone in weight had also been lost over this time, despite preserved appetite, with a noticeable loss of muscle bulk. There was no associated pain, sensory or sphincter disturbance, difficulty swallowing or breathing, and normal mood and subjective cognition. Neurophysiological assessment demonstrated normal peripheral motor and sensory conductions, apart from slightly diminished sural sensory action potentials (SAPs) on both sides. Needle EMG was abnormal with widespread chronic denervation including the tongue.
MRI of brain and whole spine showed disproportionate cerebellar atrophy but otherwise normal intracranial and cervical cord appearances (Fig. 1 ).
Lumbar puncture revealed normal CSF opening pressure, white cell count 2 per mm 3 , red cell count 
Differential Diagnoses
The patient displayed progressive upper and lower motor neuronopathy without sensory involvement raising the possibility of amyotrophic lateral sclerosis. However, there were atypical features including the teenage onset of tremor and sporting difficulties, the predominantly proximal pattern of muscle weakness, disproportionate wasting and weakness of triceps muscles, the jerky upper limb tremor and myoclonus, and disproportionate cerebellar atrophy. Beyond cervical myelopathy, mimics of ALS with truly mixed motor involvement are rare. 
Discussion
β-Hexosaminidase A is a dimeric lysosomal enzyme comprising α and β subunits encoded by the HEXA gene on Chromosome 15 and the HEXB gene on Chromosome 5, respectively, and is the only one of three isozymes which hydrolyses the ganglioside GM 2 into GM 3 . 5 6 GM 2 belongs to the glycosphingolipid category of sphingolipids which are essential constituents of the lipid bilayer of cell membranes 7 and is almost exclusively found in the nervous system, particularly within grey matter. 8 Abnormal accumulation of GM 2 within lysozymes is usually precipitated by a deficiency of the β-Hexosaminidase A enzyme itself, either due to autosomal recessive gene defects in HEXA (Tay Sachs disease) or HEXB (Sandhoff disease) but may arise instead, extremely rarely, due to deficiency of its activator protein encoded by the GM2A gene. 9 The nature of each individual clinical presentation is felt to be related to the degree of residual enzyme activity. 5 Most commonly, severe homozygous mutations precipitate little or no functional enzyme activity resulting in relentless developmental regression and early death in infancy. 6 Less severe enzyme defects can delay presentation until adolescence or adulthood and produce a rather hetereogeneous disease spectrum. Even in LOTS, however, there is often a history unearthed of subtle motor difficulty in childhood. 6 7 Involvement of neuromuscular weakness, pyramidal signs and cerebellar dysfunction is usually evident, as in our case, but also encountered are neuropsychiatric disturbances (in at least a third of LOTS with some patients initially believed to have schizophrenia), extrapyramidal syndromes, dystonia, overactive bladder symptoms and cognitive decline. 6 7 The diminished sural SAPs demonstrated in our patient have been observed in a subgroup of LOTS patients with a clinically-manifest sensory neuropathy, 10 but would suggest subclinical involvement in our patient.
The nature and extent of cognitive involvement in LOTS is variable with incidence of impaired cognition ranging from 0 to 50%. 7 11-13 Deficits in executive functioning and memory are the most commonly reported. Verbal impairment has been found using computerised testing (Neurotrax).
11
An association between the burden of neurological involvement and degree of cognitive dysfunction has also been reported. 13 Formal neuropsychometric testing in our patient demonstrated a predominantly subcortical pattern of cognitive impairment with prominent deficits in attention, processing speed, executive function, working memory and memory retrieval. This is consistent with neuropathological findings of relatively greater involvement of the subcortical structures and cerebellum of individuals with LOTS. and coronal T1 (C) sequences with prominence of the cerebellar folia and widening of the fissures (arrowheads).
